CpG island methylator phenotype infers a poor disease-free survival in locally advanced rectal cancer.
Locally advanced rectal cancers are treated with preoperative radiochemotherapy (RCT). However, subsets of patients have no benefit from preoperative treatment. Since epigenetic modifications, including DNA methylation, may influence response to neoadjuvant treatment we studied the CpG island methylator phenotype (CIMP) in patients who received a 5-fluouracil based RCT. One hundred fifty patients with locally advanced rectal cancer, treated within a phase III clinical trial (CAO/ARO/AIO-94 and -04), were included in this analysis. CIMP was assessed by methylation specific PCR (MSP) using RUNX3, SOCS1, NEUROG1, IGF2, and CACNA1G as a marker panel. Loss of mismatch repair gene (MMR) expression was assessed by immunohistochemistry for a subset of patients. KRAS and BRAF mutation status were assessed using Sanger sequencing. The CIMP status could be established in all 150 patients. Fifteen (10%) revealed CIMP positivity (≥3 methylated promoters), whereas 135 patients (90%) where classified as CIMP negative. Analysis for MMR status did not reveal any microsatellite instability (MSI). A single mutation of the BRAF gene (D594G) was detected. The KRAS gene (exon 1, 2, and 3) was mutated in 65 tumors (43%) but was not correlated to a specific CIMP status. Three- and 5-year disease-free survival was notably worse in CIMP positive patients (56% and 0% vs 80% and 75%; P < .01) suggesting an increased likelihood of poor clinical outcome (HR 5.5; 95%CI: [2.1, 13.9]). CIMP positivity, defined by methylation of at least 3 specific gene promoters, is an infrequent event in locally advanced rectal cancer. However, it increases the likelihood of distant metastases. Therefore, the CIMP status may be included as a molecular marker for the identification of high-risk patients and might contribute to individual treatment stratification.